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THERATZUTIC USE OF DIMETHYLSULFOXIDE
IN O.ThOPuDIuS

(Following is the translation of pages 2-5, and 42-44 of an
article by Eeinz John, Translation rerformed by Constance
L. Lust)

I. Introductior:

Dimethylsulfoxide (DMSC) is & cczpound which has been krown for
arrroximately 100 years. In 1857 Saytzeff (45) first synthesized the com=
round. TFresently the coxpound aris yricarily as & waste-rroduct from
rarer rroduction. Orly in the las. 10 years hzve numercus uses been
found for this material in several of the natural sciences,

At first DMSO was used as zn excellent colvent in the chemical
industry (synthetics, steroid hormecaes)., The compound caze to be of
srecial interest to biologists after it became known thut yroieins,
especially enzymes, are soluble in DiSO and remair stable in solution (28,
31, 38, 50, 51). Soon thereafter rew uses and uri lzc&t10r~ were found
for the comyound. So by adding DiiSO to the susyendir mediurm it was
found that animal and human cells, or cell coxzyonents [erythrocytes,
tissues, bone~marrow cells and mitochondria) were rrotected from damuge
by freezing and thawing, (1,2,13,1~,15,17,21,25,2%,50,364,35,36,i4).

In numerous invectigations it was also fournd that the damaging or
lethal effect of x-rays on bacieria, cell-cultures and uznizals was reduced
rarkedly by treuiment with DiSO (3,4,9,32,45,99). Generally srewsing only
a very slight toxicity was noted for animals when DNSO wa: used orally or
parenterally (10,11,15,15,319,42,47).

3ased on cobservations wiith rlants, it was later also shown for human
and animals that absorrtion of several rhysiological rmaterials dissolved
in DMSO renetrate the skin faster, The mcterial siceds uy passu_e &Cross
viological membranes {6,20,23,26,43,45),

A great deul of excitenent was generuted by the first results in
wnich D¥SO was used therayeutically in humuans, These exyeriments werc
carried out ty American authors (22,3s4,40)., Animel exvcrizents by
Jacob's groufp yreceded these human trials., In tne anirmal experiment it
was found that aprlicatior of DiSO to 3rd degrec burns in ruts resulted
in longer life and an increased tendency to heul (22). It was u.lso scen
that for chemical turns pairn decreused more raridly wnd w.ain un ine-
creased tendency tu heal, Subsequently D30 was arplied extern:lly in
cases of hematoma, contusion and muscle spusms which occurred in labd
personzel, Agaln it wus secn that rain and sweiling was reduced drazutically,
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movement was made easier and healing was srteeded very much, The patients
rerorted a taste of parlic, or a sulfur-like taste in their mouth, This
was noted very rapidly after arplying DMSO externally.

The significance of this emyrerical observation was at hand. Aecordings
to this DMSO is arrarently very rarpidly absorbed through the skin, has
the rrorerties of a local anesthetic, induces a decrease in swelling ard
enhances healing of wounded tiasue.

Inmediately thereafter extensive exreriments and clinical trials were
done in order to develoy further potentiel theropecutic uses of DMSO, (22,
33.3%,40,41,42), The main area of use for the external aprlication of
rure DMSO rroved to be conditions affecting skeletal muscles (trauma, dis-
tortions, terdonitis), acute and chromic arthritis and periarthritis of
varicus origirs, arthoses as well as sclsrosis of the skin and the con-
traction-structure of Dupuytren.

On the occasion of a student~trir in the feil of 1lyé4 to Portland,
Crgon, 1 had the oprortunity to meet Frofessor Jacob and his coworkers,
In this way 1 was uble to see his methods and orient myself with his
results. The results were very convinsing and they motivated me to be=-
g€in my own studies on tze therorveutic effect of D0,

Before Di{SO could be used cn humars, rreliminary exyeriments with
_animals had to be &one. information vas required on the syreed with which
the materiul was absorbed cutanecusly, and the manner in which it dis-
tributed itseif in tissuer ufter re-absorytior.

The questions to be unswered were:
A) Anipal trials
1) The level of DNSC in blood of the dog and rat after rer-
cutaneous application of DMSO.
2) The syeed with which it excreted in the animal,
3) Organ distribution of IMSO after rercutaneous aprlication in
reference to time of arylication. _
These studies were carried out with S35-labelled DKSO.

B) Clinical Uses
1) Statistical troof of level of effectivenecss and duration cf
effectiveress in isolated cases in various sicknesses in the area
of orthogpedics.
2) Dilincaticn of an area of usefulness for local DMSO-therayy,
3) Investigation of the effect of DMSO in relation to the kind

of ralins.
4) Determine tolerarce and side-effects of local DNSO-therary,
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II. Huterizls wund lethcds

For aninal trials and clinical use hishly-rurified, vacuum~distilled
DMSO (233—50-333) wus obtiined from Schering s,G., Berlin, The cleur,
colorless licuid had according to the ranufa~turer; a coagulation roirt
of 18.3°9-18.49C, boiling roint 150-1yz°C (780mm He, Mernh, U.S.F, XVI),
density (20/u0) was 1.1, and the index of refraction N¥ was 1.47y.

A. Aniral Triuls

In the first trials the behuvior of the blood-level of DMSC in the
dog was studied in resrect to time of exiernual arrlication, Hule beugles
were used with a body weight of ll-l# kilograms. In a seccnd ceries of
exrerizents, the distritution of radiocuctivity in the individual organs
was studied in rats 2, 6, and 24 hours after cutaneous arrlication of
labelled DMSO,

1) Radiozctivity lMeasurement

A liquid seintillator of 50mg l,L-biz-Z-(5-rhenyl-oxazotyl)-berzene
and 4z, terzheryl -(1,40dirhenyl-benzene* in 10C0ml toluene, & Tri-carb
srectroreter, Model 314 (Facxaréd Instr, Corp, Illinois) was used to measure
radioastivity (at $°C, 1080 volts). Fulece heizhi srectrum was set at
503v~100v.

Sackground for $7% wus 25 crm in this system, Alicguots of the
rreyaration were burned in Op -air in a gas tight system. The S22 wus
collected as sulfuric acid in 20ml cold retharnolic ethanolamine (30zl
vacuum distilled ethanolaxine in 250ml mevhanol), Five rl of this
solution was then added to 15m1 of the scintillator., The efficiency

~at

for S37 was 71% of theory, after cozbustion 35+ 0,8%.

V. Conclucsion

1) In the first yart of this rerort phe yercutancous absoritior of
Sjs-labelled DiSO was studied in degs. DiSO was very cuickly actsorbed
after lcecal ayvlication, The blood level reached a paxirum in 20 minutes
and remains constant at this level for 3-% hours. Within 24 hou.rs 355
of the totel zmount arrlied ayreared in the urirne,

2) In exreriments with rats it was sinilarly rroved that the
caterial is raridly wbsoroed and high blood-levels remairn for several
hours.

3) The distribution of D¥SO in ¢rpouns -as measured Ly §35-1abel-

after cutaneous wbsorrtion showed hizh accunulation of the activity in
the skelautal muscle, and in the inner organ in the liver,
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“) In the sezond vart of the Worx are described exreriences
ob:tained from applyingﬂ@ﬁﬁ@;}ﬁbaif? to 308 patients in an orthoyedic-
frivate rractice. 100 cases of acute and chronic periarthritis were
treav - ¥; 83 cazes of arthrosis of the knee, 30 ratients with EWS-
Syndrome, as well as 95 ratients with various other acute and chronic

i1llresses of the muscles arnd skelatel systems, Single doses of 5-10

"ml DMSO were arylied daily. With scute cases (periarthritis) 2-3

arrlications 3laily were sometimes used during the first week of treatmecnt,

5) The clintcal effect of a single treatment in 83 ratients with
various diseuses was classified numerically according to effectiveness
and length of effect., This was statistically comrared. From this a
cleur-cut result was obtuired for the ucute joint afilictions. With
these the effect was greater in magnitude and lasted longer.

6) In 1% individual caces the main effect was clearly demorstrated
in contrast to other methods of treutment.
e el
7). Imom total af 308 cases, 27.5% obtaired totzl relief, 53.5%
were marikedly imrroved and in 18.8% ro effect was noted.

# 1In controls of clinical lab values (red and white cell count,
differential count, thrombocyte count, and serum transazinase activity)
a negative effect was noted after several months, Generally no side
effects were noted which would have necessitated a curtailment of ﬁﬁra;y.
Also tha "unrleasant” taste reported by some patients sihortly after
administration did not cause therary to be storred. The taste yrobably
results from metabolism of DMSO.

%) The mechanism of action of the material is still largely unknown,
It can only be assumed that besided the local effect (analgesic, speed
up of absorrtion) a systemic effect also rlays a iart,

10) The result of this use of DiSO suprorts the concert that this
treatment embodies a new therajeutic princirle, 7The material nmuy oren
new and splendid possibilities in a variety of fields,




